Quantification of an Eikelboom type 021N bulking event with fluorescence in situ hybridization and real-time PCR.
Primers targeting 16S rRNA genes were designed to detect and quantify Eikelboom type 021N organisms by real-time PCR. Eikelboom type 021N filamentous bulking was induced in a laboratory-scale sequencing batch reactor and the evolution of Eikelboom type 021N 16S rRNA and 16S rRNA genes was monitored. A significant correlation was found between the sludge volume index and the amount of these filamentous organisms present in the sludge (r (2)=94.6%, n=10, P<0.01), as measured by real-time PCR. The amount of Eikelboom type 021N 16S rRNA genes increased by a factor of 21 during the experiment, while the 16S rRNA increased by a factor of 33. Moreover, Eikelboom type 021N 16S rRNA increased with increased feeding frequency. It was observed that the RNA:DNA ratio peaked before the sludge volume index increased. In parallel, a fluorescence in situ hybridization study indicated a factor of four increase in the length of Eikelboom type 021N filaments, due to a factor of two increase in both length and number of Eikelboom type 021N filaments. Further, an increase in the fraction of filaments extending outside the activated sludge flocs was observed (19-55%). Monitoring of 16S rRNA genes and 16S rRNA of Eikelboom type 021N was shown to be valuable in evaluating activated sludge settling characteristics; and measuring RNA:DNA ratios may be used as an early warning tool for sludge bulking.